T he search for noninvasive markers for evaluation of vascular inflammation in patients at high cardiovascular risk remains relevant in clinical practice. Microwave radiometry (MWR) detects noninvasively relative changes of temperature in human tissues. In humans, MWR has been applied successfully in the evaluation of carotid atherosclerosis, measuring reliably temperature heterogeneity of atherosclerotic plaques. [1] [2] [3] In the present study, we investigated in patients with coronary artery disease the natural history of temperature heterogeneity of carotid atherosclerotic plaques and its association with cerebrocardiovascular events.
In the present study, we investigated in patients with coronary artery disease the natural history of temperature heterogeneity of carotid atherosclerotic plaques and its association with cerebrocardiovascular events.
The data, analytic methods, and study materials will be available to other researchers for purposes of reproducing the results or replicating the procedure.
The study population has been described previously. 4 In brief, consecutive patients from 3 tertiary centers with significant coronary artery disease, presenting either with stable angina or acute coronary syndrome, were prospectively included in the study.
In all patients, both carotid arteries were evaluated by ultrasound and MWR during index hospitalization and were followed up for at least 2 years. During the follow-up visit, they were reevaluated by MWR and ultrasound. Major adverse cerebrocardiovascular events (MACCE; cardiac death, hospitalization for acute coronary syndrome, clinically driven revascularization, and stroke) were recorded. The study protocol was approved by each hospital's ethics committee. All patients provided written informed consent.
Carotid plaques were defined as structures encroaching to the lumen at least 0.5 mm, having thickness of at least 1.5 mm, or focal thickening ≥50% from the surrounding vessel. Each plaque was characterized depending on its echogenicity as fatty, mixed, or calcified; on its homogeneity as heterogeneous or homogeneous; and on its surface contour as irregular or regular. 5 Basic principles and technical characteristics of MWR device have been described previously. 1 Temperature difference (ΔT) was defined as maximal temperature detected along each carotid artery minus minimum. The method has been validated as described previously. 1, 2 Quantitative data are presented as rates or mean±SD, whereas categorical variables as absolute and relative frequencies. Unpaired Student t test for 2-or 1-way ANOVA for >2 groups was used for the comparison of mean values at baseline. Changes in ΔT values of the same carotids between baseline and follow-up were examined by paired t test. A 2-tailed P value of <0.05 was considered statistically significant. The study was registered with https://www.clinicaltrials.gov (unique identifier: NCT01521351).
In total, 300 patients with coronary artery disease were included. The mean age was 63.2 years, and 35% of patients had diabetes mellitus. The median follow-up was 730 days (25 QI 730, 75QI 1119), and 46 MACCE were recorded (rate, 0.16/1000 persondays). There were 11 deaths (3.70%), and 4 patients (1.30%) suffered a stroke. Other events included rehospitalization because of acute coronary syndrome (unstable angina: n=13, 4.33%; and myocardial infarction: n=11, 3.66%) and revascularization (n=22, 7.33%; coronary artery bypass graft surgery: n=5, 1.66%; and percutaneous coronary intervention: n=17, 5.66%).
At baseline, 415 (69.16%) carotid arteries had atherosclerotic plaques. There was no significant difference in carotid temperature heterogeneity between patients presenting with stable angina or acute coronary syndrome (0.89±0. 45 Fatty atherosclerotic plaques showed a decrease in mean ΔTs at follow-up (−0.26±0.58°C; P=0.01). In the present study, we showed that (1) carotid plaques with vulnerable characteristics (fatty, heterogeneous, with irregular surface) become cooler at follow-up; (2) there is an increase in carotid temperature heterogeneity in patients who suffered a MACCE at follow-up.
The present study provides information on the temporal changes of temperature heterogeneity, stratified to the type of plaque but also to the incidence of MACCE. Indeed, carotid plaques with vulnerable characteristics, which exhibit higher temperatures at baseline, become cooler at follow-up, probably reflect- 
